Introduction
A heavyion driver for Inertial Confinement Fusion has non-accelerating sections in which crucial beam manipulations are performed. These include the final focus system, drift compression, bends required to orient beams to the reactor configuration, and possibly beam combiners and splitters. Similar systems are to be found in both the induction linac and rf linac/storage ring approaches [1, 2] . New beam physics is involved because the operations must be carried out in the presence of strong space charge forces. In addition, a large head-to-tail velocity tilt may be present, e.g. during final compression and in the low energy phase of acceleration.
The Induction Linac Systems Experiment (ILSE), currently being designed at the Lawrence Berkeley Laboratory [3] , is a comprehensive model of beam manipulations in an induction linac driver. In addition to multiple beam acceleration, experiments with four major non-accelerating components are planned. These are Beam Combiner. Sixteen parallel beams are merged simultaneously in groups of four to achieve a four fold current amplification per beamlet in a single step. (2) A space charge dominated bearnlet is transported through a 180 0 bend system. 
Final Focus to a small spot radius (rs < 3 mm) is carried out with four large aperture quadrupoles and beam neutralization.
The present paper is devoted to the conceptual design of the ILSE beam combiner and 180 0 bend. Several practical consideration strongly constraint the bend system layout. These are the need to tightly confine the large momentum dispersion, maintain a matched beam envelope, employ magnets of acceptable design and strength, and fit the system within a confined space. A closely packed array of dipole and quadrupoles has been devised to meet these constraints. All magnets are pulsed on a period of -1 ms to avoid the bulk and cost of heat removal. 20 cm, resulting in aspect ratio length/radius = 3.6. This value is considered very small, i.e. the fringe fields can cause a significant perturbation of the particle orbits.
Total bend system arc length is 14.4 m, and width is about 8 m, measured between entrance and exit design orbits. These values permit a reasonable fit into available laboratory space.
Actual magnet lengths in a preliminary design are 27.6 cm, leaving almost no room for diagnostics and vacuum pumping. Several alternative designs are being studied to 3 alleviate this problem, among which are combined function bends and quadrupoles, and slightly shorter, stronger magnets.
The 5.5 cm aperture radius is set by three factors: maximum envelope radius (1.9 cm), maximum momentum dispersion (2.0 cm), and a safety factor (1.6 cm). The extremes of dispersion occur at pulse head and tail -the central portion of the beam uses less than 50% of available aperture. It is apparent that beam head and tail are relatively more vulnerable than the pulse center to several important aberrations. These include nonlinear chromatic effects, image forces, higher order multipoles and non-linear quadrupole and dipole fringe fields. It is expected that some emittance growth will result from these aberrations. The essence of the bend experiment is to measure, understand, scale and possibly control such effects.
It is desirable to make the entire bend system achromatic through first order in position and momentum. As mentioned, this is achieved with the specified layout when beam currentis negligible. For finite,beam current, the phase advance per period is highly depressed, so the dynamics of a single ion cannot be achromatic. This inevitable feature is not considered a problem since momentum spread at any point within the pulse is expected to be very small «< 1 %) .. The greater issue is the achromaticity of the coherent motion of the beam centroid for values of momentum far away from the design value. Due to the ± 3.9% momentum tilt the centroid of the pulse head and tail are dispersed by up to two centimeters and it is desired that this motion reach a null at the bend system end. Image forces reduce the coherent tune by about 3%. To restore effective coherent tune to 72° per period (as required for achromaticity in this design) the quadrupole gradients are raised by 3%. This is clearly a current amplitude dependent feature, so a tune fix cannot work for the entire pulse.
Dispersion plots for the beam centroid are given in Figures 3 and 4 R inf 
